„ 2 ,UK Patent Application „ 9 ,GB ,,,,2 307623 ...A 



(43) Date of A Publication 28.05.1997 



(21) 


Application NO 9b£4Z/£.£ 


(01) 


tMT r-i 6 
IIM 1 UL 








H04B 17/00 


(221 


Date of Filina 21 11 1996 












ur\ \*L (coition \J \ 


(30) 


Priority Data 




H4L LFM 




(31) 08561687 (32) 22.11.1995 (33) US 










(56) 


Documents Cited 






GB 2257332 A EP 0693861 A2 EP 046491 1 A2 


(71) 


Annlira ntte V 

r^^s^ji lirffli ill j f 




US 5408693 A 




Nnrfhurn TnlArnm Limitnri 




WPI Abstract Accession No. 96-31 5378/32 8( JP 








8139663A 




(Incorporated in Canada - Quebec) 










(58) 


Field of Search 




World Trade Center of Montreal, 




UK CL (Edition 0 ) H4L LDJ LOLX LDSH LDSX LECX 




380 St Antoine Street West, 8th Floor, Montreal, 




LFM 




Quebec H2Y 3Y4, Canada 




INT CL 6 H04B 17/00 , H04Q 7/30 7/32 7/38 








On-Line - WPI 


(72) 


Inventor(s) 








Paul Vincent Coverdale 








Wayne Raymond Getchell 






(74) 


Agent and/or Address for Service 








M C Dennis 








Nortel Patents, London Road, HARLOW, Essex, 








CM17 9NA, United Kingdom 







(54) Out of range indication for digital wireless systems 



(57) A system for notifying users of digital wireless communications that a mobile unit is moving out of range 
and communication is about to be lost. The system inserts an audible indication as the received signal 
strength varies. The audible indication can be in the form of noise 90 which is inserted 50 in such a manner 
that a digital mobile unit mimics the behaviour of an analogue mobile moving out of range, thereby providing 
a readily identifiable indication to the user that the wireless handset is about to go out of range. The amount of 
noise added is increased as the signal quality, eg RSSI, decreases. Such a system may be included in both the 
wireless unit, to indicate to its user, and in the base station equipment, connected to a landline system, to 
indicate to Jhe land-based user in communication with the wireless unit, that communication is about to be 
lost. 
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" 1 - 

User Out-of -Range Indication for Digital Wirel ess Systems 

Field of the Invention 

The present invention relates generally to digital 
wireless systems having out-of-range detection sub-systems. 

Background to the Invention 

In analog wireless systems, as a mobile unit moves 
away from another wireless unit, the audio quality of the 
voice signal between the two units degrades gradually due 
to the reduction in the signal level as the mobile unit 
moves out of range. This produces increased noise, which 
acts as an audible indicator to the users that the mobile 
unit is gradually moving out of range. 

In contrast, in digital wireless systems, due to the 
nature of digital transmissions, audio quality is 
maintained at a constant level despite variations in 
received signal level as the mobile node moves, provided 
the signal level is sufficient to enable the receiver to 
differentiate between "on" and "off" bits. However as the 
mobile unit moves to the limit of the receiver's 
sensitivity, che ability of the receiver to differentiate 
between "on" and "off" bits, and hence the audio quality, 
deteriorates rapidly. This can result in the receiver 
producing severely distorted speech, or even loud noise 
bursts in the user's ear, without any warning to the user. 

U.S. Parent 5,408,693 suggests automatically 
attenuating the output audio, signals whenever a received 
signal strength indicator (RSSI) determines that the 
received signal strength is below a predetermined 
threshold. V;hiie this reduces the problem of a loud 
unexpected noise burst in the user's ear, there still 
exists a need for a system which will indicate to a user 
that communication may be lest suddenly in the middle n[ o 
conversat ion . 

BAD ORIGINAL 



It is an object of the invention to provide an indication of the approach of 
a limit of coverage is being approached which does not result in 
significant degradation of the audio signal. 

5 Summary Of The Invention 

According to the invention there is provided a radio receiver comprising: 
an audio output section, a receiver section for detecting a signal to be 
received by the receiver, a received signal quality determinater for 
10 providing an output according to a received signal quality, an auditory 
generator, responsive to an output of the received signal quality 
determinater, for generating at least one audible output by the audio 
output section indicative of the signal quality in addition to an auditory 
output derived from the received signal. 

15 

By providing an auditory output indicative of the signal quality in 

addition to rather than in combination with the approach of a poor 
* " recVpTib^ the desired auditory-output 

being masked or otherwise corrupted. Thus, the clarity of the 
20 communication remains to the extremes of reception but an indication 

of the possibility of communication breakdown is also given. 

There are a number of ways in which the signal quality may be 
determined. For example, the strength of the received signal may be 
25 used as the quality indication utilising a received signal strength 

indicator. That is to say, the stronger the signal is the higher the quality 
is considered to be. 

The bit error rate may also be used to provide an indication of the signal 
30 quality. The higher the bit error rate that is detected, the lower is the 
quality of the signal. 

A combination of the ways is also possible, for example, a combination ol 
both received signal strength and bit error rate may also be used to 
35 generate a quality indication. 
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The auditory output indicative of the quality may be output at the start of 
a message, the end of the message or periods of the message that would 
otherwise be silent or any combination of these. Where the output is 
5 provided at the end of the message it will usefully serve as an indication 
that the message has finished. 

Brief Description Of The Drawings 

10 A specific embodiment of the invention will now be described by way of 
example only with reference to the drawings in which: 

Figure 1 is a receiver in accordance with a preferred embodiment of the 
invention; 

15 

Figure 2 is a set of explanatory drawings showing speech output 
together with pulses which indicate the received signal strength. 

TWailftri Description Of A Snecific Em bodiment 

20 

With reference to Fig 1 a portable radio transceiver 1 includes a 
microprocessor 2 linked to memory 3. The microprocessor 2 is also 
linked to a receiver section 4, a transmitter section 5, an antenna switch 
6 , a received signal quality determinater in the form of a received 
25 strength signal indicator 7, an audio amplifier 8 and an input amplifier 
9. 

The antenna switch 6 selectively couples the receiver and transmitter 
sections to an antenna 10 under the control of the microprocessor in a 
30 well known manner. 

The amplifier 8 drives a speaker 11 whilst the input amplifier is 
connected to a microphone 12. An analogue to digital converter 13 is 
provided between the input amplifier 9 and the microprocessor 2. A 
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digital to analogue converter 14 is connected between the audio 
amplifier 8 and the microprocessor 2. 



The operation of the transceiver will be for the most part familiar to the 
5 man skilled in the art of radio transceivers. The transceiver 1 is a 
digital radio transceiver and it is controlled by the microprocessor 2 in 
accordance with a software program held in the memory 3. 

Signals received by the antenna 10 are passed to the receiver section 4 
10 where they are detected and amplified. The amplified detected signal 
are then passed to the microprocessor 2 where they are processed. The 
processed signals are then converted to analogue form by the digital to 
analogue converter 14 before being output by the speaker 11. This forms 
an audio output section, 

15 

Speech is transmitted in the following way. A user of the transceiver 
speaks into the microphone 2 and the resultant electrical signal 
amplified by the input amplifier 9. The amplified signal is then 
converted by the analogue to digital converter 13 to digital form . The 
20 digital signal is processed by the microprocessor 2 and the processed 

signal passed to the transmitter section 5. here the signal is applied to a 
power amplifier and the amplified signals passed to the antenna 10 from 
whence they are transmitted. 

25 The received signal strength indicator 7 is of conventional form and it 

provides a signal to the microprocessor 2 indicative of the received signal 
strength. 



30 



As well as the earlier referred to software program, the memory 3 also 
holds in digital form a strength indicator tone. This tone when passed 
by the microprocessor 2 via the digital to analogue converter 14 and the 
amplifier 8 to the speaker 11 will produce an audible tone to indicate to 
the user the strength of the received signal. Thus these components 
comprise an auditory generator. The manner in which this is achieved 
35 will now be described. 
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A transmission is received and the received signal strength measured 
by the received signal strength indicator 7. That value is compared with 
a set of threshold values by the microprocessor 2 (the threshold values 
5 being held in memory 2). This results in a quantification of the strength 
into six bands from the weakest signal to the strongest signal. 

The tone is output before and after the received speech is passed from the 
microprocessor 2 to the audio amplifier 8 and speaker 11. The number 
10 of tones indicates the strength form the strongest signal indicated by five 
tones to the weakest signal indicated by the absence of a tone. 

Figs 2a shows the output from the speaker 11 when the signal is at its 
strongest. It will be seen that there are five tones tl to t5 before and 
15 after the received speech. 

As the signal weakens the number of tones output will fall. Fig 2b, 2c 
and 2d show the situation when four, three and one tones are output. 
Fig. 2e shows the situation where the signal is at its weakest and no 
20 tones are output with the speech. 

In this particular embodiment the variation of signal strength is 
indicated by the number of identical tones present. In alternative 
embodiments the auditory significance of the tones may be varied by 
25 varying the pitch, frequency or volume to indicate the variation in signal 
strength. The invention is also applicable to receivers. 

In some embodiments it may be desirable to enable a user to configure 
set the levels to which the tones correspond. Also to avoid annoyance to 
the user it may be desirable for the tones or other auditory indicators to 
be output at certain signal levels only. For example, the tones might 
start to be output only as the received signal strength approaches critical 
levels. Thus, in normal operation the tones would not be present until 
the edge of coverage was approached. This might alleviate irritation 
35 that a user might otherwise experience. 
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Claims 



5 Claim 1. A radio receiver comprising: 
an audio output section; 

a receiver section for detecting a signal to be received by the 
receiver; 

a received signal quality determinater for providing an output 
10 according to a received signal quality; 

an auditory generator, responsive to an output of the received 
signal quality determinater, for generating at least one audible output 
by the audio output section indicative of the signal quality in addition to 
an auditory output derived from the received signal. 

15 

Claim 2. A receiver as claimed in claim 1 wherein the auditory 
generator generates a tone or tones. 

20 Claim 3. A receiver as claimed in claim 2 wherein the auditory 
generator varies the auditory significance of the tone or tones to 
indicate the signal quality. 

Claim 4. A receiver as claimed in claim 3 wherein the auditory 
25 significance is varied by varying the number of tones. 

Claim 5. A receiver as claimed in claim 4 wherein the number of tones 
varies such that the poorest quality signal has fewer tones than greater 
quality signals. 
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Claim6. A receiver as claimed in claim 5 wherein the poorest quality 
signal results in no tones being output. 



6 



Claim 7. A receiver as claimed in any preceding claim wherein a tone 
is output before and after an auditory output derived from the received 
signal. 

Claim 8. A receiver as hereinbefore described with reference to and as 
illustrated by the drawings. 
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